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selected from the group consisting of one or more of 1 j4-ter©phthalic aoid, 1,3- 
terephthalic acid, 2,6-naphthoic acid, l^S-naphthoic acid, and an ester forming 
derivative thereof, 

25 The biodegradable polymer composition of claim 22 wherein the phenol- 
containing compoxind comprises from about 1 to about 40 % by weight of phenol 
as measured by weight of the compound. 

26. The biodegradable polymer composition of claim 22 wherein the phenol- 
containing compound is present in the biodegradable polymer composition in 
amount of from about 0.5 to about 10 weight % as measured by weight of the 
biodegradable polymer composition. 

27. The biodegradable polymer composition of claim 22 wherein the phenol- 
containing compound is present in the biodegradable composition in an amount of 
from about 1 to about 3 weight % as measured by weight of the biodegradable 
polymer composition. 

28. The biodegradable polymer composition of claim 22, further comprising one or 
more of a pigment, a dye, an opacifying agent, an antioxidant* an ultraviolet 
stabilizer, an optical brightener, an aliphatic acid, a metal salt, an antistatic agent, 
an antiblocking aid, a filler, a dispersing agent, a coating aid, a slip agent, a 
lubricant^ starch, wood, and flour. 

REMARKS 

The Office Action has rejected claims 1-5, 7, 9, 22 and 24-28, Claims 1 and 22 
are amended herewith as further described below. 

As an initial matter, AppUcants wish to thank Examiner Short for the courtesies 
extended in the telephone interview of July 2S, 2003 with Applicants' representative 
Jacqueline Hutter. As discussed in that interview, Applicants have herewith amended 
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claims 1 and 22 to recite the transitional phrase "consisting essentially of in relation to 
thebiodegradablepolymer aspect of these claims. Claims 1 and 22 have further been 
amended to delete the previously clairaed aliphatic polyester and cellulose ester aspects. 
Claims 7 and 24 have been amended to conform these claims to the amendments of 
claims 1 and 22 respectively. Each of these amendments is made without prejudice. 
Additionally, Applicants are herewith submitting a Declaration under 37 C.F.R, LI 32 to 
demonstrate the patentability the claims over the Blumenthal ei reference. As 
discussed in the July 28, 2003 telephone interview^ Applicants believe the claims are now 
in condition for allowance. 

II, Rejection in Light of Blumepthal 

The Office Action has rejected claims 1-5, 7, 9-11, 14-15, 17-18, 21-22 and 24- 
2S^ under 35 U.S.C.. § 102(b) as being anticipated or obvious over Blumenthal et al (U.S. 
Patent No. 5,750,605). In particular, the Office Action asserts that the aliphatic-aromatic 
copolyester "encompasses the sulfonated polyester of that reference/' 

Claims 1 and 22 have been amended herewith to specifically recite the transitional 
phrase "consisting essentially of." As such, the present claims necessarily exclude 
materials that would change the basic and novel characteristics of the invention, 

The reference at issue; Blumenthal et at discloses polyester materials having 
sulfonated groups- As disclosed therein and a5 explained in the Irick, Jr. Declaration 
submitted herewith, such groups make the polyesters of Blumenthal et uL sensitive to 
water. In particular^ Blumenthal et al states that water solubiUty or sensitivity of the hot 
melt materials therein results from the presence of sulfonated groups, (col. 5, line 21). 
Moreover, Blumenthal indicates that such water solubility or sensitivity is a desired 
feature of the hot melt materials of that invention. In particular, Blumenthal states *'[fIor 
various applications, it is also desired that some hot melt adhesives be hydrophilic, i.e., 
be water-soluble, water-sensitive or water activated" (col. 1, line 42). It also states that 
that "[t]he present invention stems from the growing need for hydrophilic materials. . 
Thus, Blumenthal et al. is directed toward a water soluble or water sensitive hot melt 
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material and such properties are conferred by the presence of sulfonated groups in the 
compositions therein. 

Claim 1 of the present invention recites methods of making an article jfrom the 
specified composition, where the article comprises a film, a bottle, a blow molded article, 
an injection molded article or a container. Further, claim 22 of the present invention 
recites a composition suitable for preparing an article where the article is a film, a bottle, 
a blow molded article, an injection molded article or a container. As set forth in the Irick, 
Jr. Declaration, it would be disadvantageous to such articles for them to be either water 
soluble or swellable by water. Therefore, the presence of sulfonated groups in the 
aliphatic-aromatic copolyesters of the present invention would change the basic and 
novel characteristics of the present invention and, as such, are necessarily excluded from 
the claims as amended. Accordingly, it is respectfully submitted that the claims, as 
amended herewith, are allowable over the Blumenthal et al. reference. 



III. Reiectiod in light of Schoenberg, RutherfordL lovine or Kaufman and Japanese 

Th€ Office Action has rejected claims 1-5, 9-1 1, 14-15, 17-18, 21-22 and 25-28 
under 35 U.S.C. § 102(b) or, alternatively, as obvious in view of Schoenberg, Rutherford, 
lovine or Kaufinan as was asserted in a prior Office Action, The Office Action further 
rejected claims 1-5, 9-1 1, 14-15, 17-18 21-22 and 24-28 under 35 U.S.C, § 102(b) or, 
alternatively, as obvious in view of Japanese '903, AppHcants have amended claims 1 
and 22 herewith to delete reference to the aUphatic polyester and cellulose ester 
components previously recited in these claims, As discussed in the telephone interview 
of July 28, 2003s amendment of the claims to delete these previously claimed aspects is 
believed to make the present claims allowable over each of these references. 



1 

* IntheAmendmcntdatedFebruary21,2003j Applicants deleted claims 1Q-11> 14-15, 17-18 and 2J, 
without prejudice. Tbm, it appear^ that the Office Action inadvertently included these canceled claims in 
the present rejection. 
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CONCLUSION 



In light of the above Amendment and Remarks, Applicants respectfully request 
ttiat the rej ections be withdrawn. 



Payment in the amoimt of $850.00 for the One Month Extension of Time and the 
RCE filing fee is to be charged to a credit card and such payment is authorized by the 
signed, enclosed document entitled; Credit Card Payment Form PTd-203 8, No 
additional fee is believed due; however, the Commissioner is hereby authorized to charge 
any additional fees which may be required, or credit any overpayment to Deposit 
Account No. 14-0629. 



I hereby certify ihai Oils AMENDMENT is Wne via facsiniik tim$fmssion addressed to (703)-3d8-2?95, ATTN: E?CAiM(NER P. 
SHORT, Mail Stop RCR Cojnmissioner for ratenJ*, P.O. Box 1 430, Alexandria, VA 223 1 3-1450, on Ihc d»te shown below- 



Respectfully submitted, 
NEEDLE & ROSENBERG, P.C. 






Date 
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MARKED-UF VERSION OF AMENDMENTS 



1 . A method for [slowing the degradation rate of) preparing a an article from 
a biodegradable polymer composition wherein the method comprises: 



c. introducing a phenol-containing compound comprising terpenc-phenol 
resin into a biodegradable polymer or biodegradable polymer composition 
in an amoimt sufficient to slow the degradation rate of the biodegradable 
polymer or biodegradable polymer composition; and 

d. mixing the phenol-containing compound with the biodegradable polymer 
or biodegradable polymer composition; 

wherein the biodegradable polymer or biodegradable polymer composition 
comprises one or more of: 

1 . an aliphatic-aromatic copolyester having repeat units of the 
following structures: 



LJ. 



and 



o 



-RI4- 



wherein 

(i) R and R are the same or different^ and are residues of one or 
more of diethylene glycol, propylene glycol, l,3-propanedioly2,2- 
dimethyl-ljS-propanediol, lj3-butanediol, lj4-butanediol, 1,5- 
pentanediol, 1,6-hexanediol, 2,2,4-trimethyH,6-hexanediol, 
thiodiethanol, 1,3-cyclohexanedimathanol, 1,4- 
cyclohexanedimethanol, 2,2,4,4-tetrartiethyH ,3-cyclobutanediol, 
triethylene glycol, or tetraethylene glycol; 

(ii) ^ and R^^ are 1 00% of the diol components in the 
copolyester; 

1 

(iii) R is absent or is selected from one or more of the groups 
consisting of d - Cu alkylene or oxyalkylene; Ci - C12 alkylene or 
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oxyalkylene substituted with one to four substituents 
independently selected from the group consisting of halo, Ce - Cio 
aryl, and Ci - C4 alkoxy; C5 - Cio cycloalkylene; and C$ - Cio 
cycloalkylone substituted with one to four substituents 
independently selected from the group consisting of halo, - Cio 
aryl, and Ci - C4 alkoxy; and 

(iv) R^"^ is selected from one or more of the groups consisting of 
Ce - Cio aryJ, and Ce - Cio a*yl substituted with one to four 
substituents independently selected from the group consisting of 
halo, C) - C4 alkyl, and Ci - alkoxy; 
an aliphatic polyester having r^eat units of one or more of the 
following structures: 



.Rio 



OCH(CH2)m 



or 



O 



0(RS) OC(R^) 



wherein m is an integer of from 0 to 10, and R^^ is selected from the group 
consisting of hydrogen; Crd^alkyl; Ci-Cn alkyl substituted with one to 
four substituents independently selected from the group consisting of halo, 
Ce-Cio aryl, and CrC4 alkoxy; C5-C10 cycloalkyl; and C5-C10 cycloalkyl 
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substituted with one to four substituents independently selected from the 
group consisting of halo, Ce-Cio aryl, and C1-C4 alkoxy, 
wherein is selected from the group consisting of C2-C12 alkylene or C2- 
C12 oxyalkylene; C2-C12 alkylene or Cj-Cu oxyalkylene substituted with 
one to four substituents independently selected from the group consisting 
of halo, Cs-Cioaiyl;, and C1-C4 alkoxy; Cs-Ciocycloalkylene; C^-Cjo 
cycloalkylene substituted with one to four substituents independently 
selected from the group consisting of halo,C6-Cioaryl, and C1-C4 alkoxy, 
and 

wherein is absent or is selected from one or more of the group 
consisting of Ci-Ct2 alkylene or oxyalkylene; C1-C12 alkylene or 
oxyalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, Ce-Cioaryl, and C1-C4 alkoxy; 
C5-C10 cycloalkylene; and C5-C10 cycloalkylene substituted with one to 
four substituents independently selected from the group consisting of halo, 
Q-Cio arylj and CrC4 alkoxy; and 

4) a CrCio cellulose ester having a DS equal to or less than about 2.5; 
and 



c. forming the biodegradable polymer composition into an article, wherein the 
article comnrises: a film, a bottle, a blow molded article, an injection molded 
article or a container . 

7. (Twice Amended) The method of claim 1 wherein the biodegradable polymer or 
biodegradable polymer composition comprises the aliphatic-aromatic copolyester 
and wherein R^^ and R^^ are the same or different, and are selected from the group 
consisting of residues of one or more of diethvlene glycol, propylene glycol, 1,3- 
propanediolj 1 ,3-butanediol, and l,4-butan6diol, R^'^ is selected from the group 
consisting of malonic acid, succinic acid, glutaric acid, adipic acid, pimelic acid, 
2,2-dimethyl glutaric acid, diglycolic acidj and an ester forming derivative 
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thereof, and R^"^ is sel^ted from the group consisting of one or more of 1^4- 
terephthalic acid, 1,3-terephthalic acid, 2j6-naphthoic acid, 1,5-naphthoic acid^ 
and an ester forming derivative thereof 

10. (Twice Amended) A method for [slowing the degradation rate of] preparing an 
article from a biodegradable polymer or polymer composition, wherein the 
method comprises: 

(a) introducing a phenol-containing compound into a biodegradable polymer 
or polymer composition in an amount sufficient to slow the degradation 
rate of the biodegradable polymer or polymer composition; and 
(b) mixing the phenol-containing compound with the biodegradable polymer 
or polymer composition, wherein the biodegradable polymer comprises 
one or more of the following: 

1 , an aliphatic-aromatic copolyester having repeat units of the following 
structures: 



1 



O ^ O C ^ C 



and 



•O Rl2 Q 



li 



wherein 

(i) ^ and R^^ are the same or different, and are residues of one or 
more of diethylene glycol, propylene glycol, 1,3-propanediol, 2,2 
dimethyl- U3 -propanediol, 1,3-butanediol, 1,4-butanediol, 1,5- 
pentanediol, 1,6-hexanediol 2,2,4-trimethyl-l,6-hexanediol, 
thiodiethanol, l^S-cyclohexanedimathanol, 1,4- 
cyclohexanedimethanol, 2,2,4,4-tetramethyH,3-cyclobutanediol, 
triethylenc glycol, or tetraethylene glycol; 

(ii) and R^^ are 100% of the did components in the copolyester; 

(iii) R'^ is absent or is selected from one or more of the groups 
consisting of Ci - C12 alkylene or oxyaUcylene; Ci - Cu alkylene or 
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oxyalkylene substitute with one to four substituents independently 
selected froux the group consisting of halo, Ce - Cio aryl, and Ci - C4 
alkoxy; C5 - Cio cycloalkylene; and C5 - Cio cycloalkylene substituted 
with one to four substituents independently selected from the group 
consisting of halo, Ce - Cio aryl, and Cj - C4 alkoxy; and 
(iv) r'"^ is selected from one or more of the groups consisting of - 
Cio aiyl, and Ce - Cio aryl substituted with one to four substituents 
independently selected from the group consisting of halo, Cj - C4 alkyl, 
and Ci - C4 alkoxy; 

2) an aliphatic polyester having repeat units of one or more of the following 
structures: 



0(R8) 0C(R^> 



o 



o 



or 



Rio 



0CH(CH2) 



O 



m 
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wherein m is an integer of from 0 to 10, and R^^ is selected from the group 
consisting of hydrogen; Ci-Cn alkyl; C1-C12 alkyl substituted with one to 
four substituents independently selected from the group coixsisting of halo, 
Ce-Cio aiyl, and C1-C4 alkoxj^ Cs-Cio cycloalkyl; and C5-C10 cycloalkyl 
substituted with one to four substituents independently selected from the 
group consisting of halo, C$-Cio aryl, and C1-C4 alkoxy, 
wherein R® is selected from the group consisting of C2-C12 alkylene or C2- 
Ci2 oxyalkylene; C2-C12 alkylene or C2-C12 oxyalkylene substituted with 
one to four substituents independently selected from the group consisting 
of halo, C^-Cioaryl, and CrC4 alkoxy; C5-C10 cycloalkylene; C5-C10 
cycloalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, Ce-Cio aryl, and C1-C4 alkoxy> 
and 

wherein R^ is absent or is selected from one or more of the group 
consisting of Cj-Cn alkylene or oxyalkylene; C1-C12 alkylene or 
oxyalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, Cg-Cicaryl, and C1-C4 alkoxy; 
C5-C10 cycloalkylene; and C5-Cia cycloalkylene substituted with one to 
four substituents independently selected from the group consisting of halo, 
Ce-Cio ajcyl, and C1-C4 alkoxy; and 
3) Ci-Cio cellulose ester having a DS equal to or less than about 2,5 : and 

(c) forming the biodegradable polymer comnosition into an article, wherein the 
article comprises: a film, a bottle, a blow molded article, an injection molded article 
or a container. 



23. (Twice Amended) A biodegradable polymer composition for making an article 
comprising a film, a bottle, a blow molded article, an injection molded article or a 
container, wherein the biodegradable polvmer or biodejaradable nolvmer-second 
material composition comp rises [comprising]: 
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a. 



a phenol-contamiiig compound comprising teipene-phenol resin 



mcoiporated in the biodegradable polymer or biodegradable polymer- 
second material composition, the phenol-containing compound being 
present at an amount sufjficient to slow the degradation rate of the 
biodegradable polymer or biodegradable polymer second-material 
composition; and 

b. a biodegradable polymer or biodegradable polymer-second material 
composition comprising one or more of the following: 

1 - an aliphatic-aromatic copolyester having repeat units of the following 
structures: 



(i) R^^ and R^^ ate the same or different and are residues of one or 
more of diethylene glycol, propylene glycol, 1,3-propanediol, 2^2 
dimethyl- 1,3 -propanediol, IjS-butanediol, 1,4-butanediol, 1,5- 
pentanediol, 1,6-hexaQediol, 2j,2,4-trimethyH,6-hexanediol, 
thiodiethanol, IjS-cyclohexanedimathanolj 1,4- 
cyclohexanedimethanol, 2,2,4,4-tetramethyl- 1 j3-cyclobutanediol, 
triethylene glycol, or tetraethylene glycol; 

(ii) R^' and R^^ are 100% of the diol components in the copolyester; 

(iii) R" is absent or is selected from one or more of the groups 
consisting of Ci - C12 alkylene or oxyalkylene; Ci - C12 alkylene or 
oxyalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, Ce-Cio aiy^? Ci - C4 
alkoxy; C5 - Cio cycbaJkylene; and C5 - Cio cycloalkylene substituted 




wherein 
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with one to four substituents independently selected from the group 
consisting of halo, Cc - Cio aryl, and Ci - C4 alkoxy; and 
(iv) R"* is selected from one or more of the groups consisting of C5 - 
Cio aryl, and Cs - Cto aiyl substituted with one to four substituents 
independently selected from the group consisting of halo, Ci - C4 alkyl, 
and Ci - C4 alkoxy; 

an aliphatic polyester having repeat units of one or moirc of the following 
structures: 



or 



O 



O 



■0(R^) -0C(R5) C 



Rio 



O 



OCHCCHzXn 



wherein m is an integer of from 0 to 10, and R'° is selected from the group 
consisting of hydrogen; Ct-Cij alkyl; C1-C12 alkyl substituted with One to 
four substituents independently selected from the group consisting of halo, 
C6-Cioaryl, and Ci'C4 alkoxy; Cs-Ciocycloalkyi; and C5-Ciocycloalkyl 
substituted with one to four substituents independently selected from the 
group consisting of halo, Cs-doaryl, and C1-C4 alkoxy. 
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wherein is selected from the group consisting of C2-C12 alkylene or C2- 
C\2 oxyalkylene; Cj-Cn alkylene or C2-C12 oxyalkylene substituted with 
one to four substituents independently selected from the group consisting 
of halo, C6-Cio aryl, and Ci-C* alkoxy, C5-C10 cycloalkylene; C5-C10 
cycloalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, Cg-Cio aryl, and C1-C4 alkoxy, 
and 

wherein is absent or is selected from on© or more of the group 
consisting of Ci-Cu alkylene or oxyalkylene; Ci-Ct2 alkylene or 
oxyalkylene substituted with one to four substituents independently 
selected from the group consisting of halo, Q-Cio aryl, and CrC4 alkoxy; 
C$-Cio cycloalkylene; and Cs-Cio cycloalkylene substituted with one to 
four substituents independently selected from the group consisting of halo, 
Ce-Cio aryl, and C1-C4 alkoxy, and 

3) Ci-Cio cellulose ester having a DS equal to or less than about 2,5. 

24, The biodegradable polymer composition of claim 23 wherein the biodegradable 
polymer or biodegradable polymer-second material composition comprises the 
aliphatic-aromatic copolyester and wherein R^ ^ and R^*^ are the same or different, and 
are selected from the group consisting of residues of one or more of di ethylene 
glycol, propylene glycol, 1,3-propatiediol, 1,3-butanediol, and 1,4-butanediol, R^^ is 
selected from the group consisting of malonic acid, succinic acid, glutaric acid, adipic 
acid, pimelic acid, 2,2-diniethyl glutaric acid, diglycolic acid, and an ester forming 
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SULFONATION AND SULFATION 169 
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nucleus uetoe , fsxrous compoxxud, Na.SsPs-NazSOs ooittbinatioii (197). La re- 
Sc iiX^lom wood, the ert^t of pulp fib^ dan^age can be ax^in^hea by 

Ln (199). A pro«S6 has beea patented to which liBains are ^ff 
?:5i.7moli -eights of over 5000 followed by jf^^^^f 
i5*v..,^fl /OAI^ TKa derived lienosvdfonate is usefbl a aye aispersa^v^. 

A ™rtrearment of cold soda pulp using HNOs and da has been reported (205). 
ipaS Ss bem issued fo? the suKaticm of lignm usbig «rga^i« m SO, 
tmSr«Se2^04) A process patoot for svaibnati;;tg ligmii uslae oleum be- 
low So^ST^^^^^^ 12053. Jaaother smdy, SO. axm«io»s wera decreased 
by improviag tha comtoustion operation (207). mL „f *-aa.t- 

m«T,t nrLdures mvolving etsam exfioaioa techaiqufis haa fscflW substantial 

.pti.,agentto -P-^J^/'- ^^^^^ . 
claims a process , of ^ixccsylatang ausau AMxivyir^« j ^^t^^-ki-, BMi-ff\-n«+*kf? 

cSSIh ai6). Axvcth^r disclose. proopss_lbr Pf°^^=^^ "I'^gl^Jf ^tS^J 
s^faitautB useful for oil recover^ froia 

?im rSdlJ^t control A, oil-v^U drilling m^d. (4%). P^^^f^dSe 
atT nthU uses C4e%) (21S). Vamllin (S-meiiioxy-i-iiydro^W^dehydfi) 
(3%), and othel uses k^oioi ^.^xa, i4„rtA,Jfonatsrawinat6rialfl (219,220)- 

i5 manwfactuTOd almost e=^«:l^e^^y saoauJionate raw ma redueine 
4e use of lignosvJfonats was shown to be a s^orrTiciid 

^^^^^^ adsorptiou by S0% in enhanced od "^^7/J?21)_ 

rt^MirLrl ^an tilftrafore be usad TO fcnctionaiize the poiyiDei- bftcltboM to ttte 
^tedlle^^B. oTptLg ou molar £t.ction ix. th. polymer. as ^eU aa on 
Se m^CfWeculS structure, tl^e sulfonic arid group strongly mteracte mth 

complete dissolutioii Of tfoe polym*r is poBsibk (222). The ^f^^^,^^^^ 
toTiJia^a counterious has made these polyrosTB pro»>H.«at rrrSntSl- 
SSSf (q^') applications, .ud. a. i-^-^-^^^^Sa if )/s«^«J«/^ 
Mon, membranes for revaree oBmoais or Dmian dialyaia ^^^*^**^^"^f;,Sr 
cWcal c^lls. and selective membranes of mauy types (222). Jf^sstatgff^^^ 
the sulfonate functionality is usad in such diverse areas as t^^^ ^^'^ 
giSiS. to Sickener, and flocculants rubber «.odif^s. and adb^e^s P^^^ 
mot^i (222). In addition, sulfonic acid derivatives^, such ^ s^onyl chlorides, 
araides and anhydrides, make for an evto wider range of uaea. 
""^ Sap Jt monoL,«. etbyl«»..ulfonic f «f 
sodium hydtoxyethyi Bulfonatfi and po^yphoaphonc acid. Bthyl6n6sulfmi£ aaa 
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<;n COftR. COONH. 

On dryiTig, anuiiOttLa is cLeic^vcd from the 

water-soluble airunonium poIyacr^lAU- COi^ven- 
ing ii t6 the water-insoluble, aUlaost nonswulliog 
acid form. A polyester or polyamiclii yarn siz&d 
in this ivay can be woven on warer jet looms. 
Th$ sizing ageni can then he v^ashcd off Under 
alkaline e&nditions 

UsM. Unlike ocliif staple ftbct si ugents 
which ara usually supijUcd as ihe 100 ^ solid 
product, po]y(meih)aflryIatcs are usuaJJy pro- 
duced as 25 % ^qQooUfii solution, jguid have a 
wide rar^fc of uses owiA^ to their wjde variabi^- 
hy. Like polyfviro'l alcohol)p ihey are used as a 
high-quaiity additive in sizing formiilatioTjs for 
itil cotton yama, espwiaJly for blends of cotton 
with synthetic fibers, and also for vt&cosa stiiplti 
fiber, wool, and poiyaoTvlonitiile. PoiyCaciylic 
acid;) is fcha pretecd Agam for polyamide 
ulfiment y^ms. JProdacts b^std on acrylic acid 
copOlymsrs artf! Jvjtablefur i'l?COSe., acstaCe, and 

triaetucc filameaL yams, while die hvdropliobtc 
poly(m6tJ))acr>latfts based on CmKh)acryIic fes- 
ters are pref&rrcd tot Siidng polyester fUeaneTii 
yarns. The excellent waier-solubiUty of the sia- 
ijig agencs based on (TneUi}aGryJic. acid means 
ihat the jfpra.y doth can treated in subsequent 
processfes without dasinng Rflsccnt te- 
seat'cii lias showttibat hydrophobic polyawyktc 
suing agents are suitable for recovery and con- 
cBDCradon by ultraiilti'arton [U^Jj, 

Ecology, Poly(mcth;)aeri1at?5 are pracn- 
eaJly biologically nondegnidabl^* Hydrophobic 
xiiciHatrylic acid (ft^lcr copolynisr$ arc adsorbtd 
by ihe ^cnvatcid pludgc* and C£tn bs sJixninated in 
tliis way, while: conventional tlJ'drophiUc prod«- 
uct? ^^rc BlrTninaiod to only a srMll c^ctent [152, 
154]. COD values pol,y(mBth)^crylatei sizLag 
a^enti; ajfiin the raagfc ca. 1300 - 1 700 mg Oa/g, 
based on solids maierial, T1:dr aquatic toxicity 
is low, lilcc that of the oih±T sizing a^cnw. 

3.43^ Polyester Concler»sal*e5 

With the JntrOdtiction of the single-ead sizing 
procass [156], it became pOtfsibla-Tio apply ^aiftr- 



dispersible siaing agents based on polyftsirfrs. 
T.:>d.->. tJie^e ate. iVie *i.andaii3 sizing igtints for 
plain potysitcr filaiTeni vEirrts. 

Polyester Sizing agents Are, Itt genera], pyly- 
condensates of aroimaiic dicarboxylic acids 
wi^ diois C^.g., ethylene slyeol, diethylene 
glycol, or cydobcxanfr dimethanol) and sul- 
fonated ftromadc diCittboxylic acids ($» jf„ 
$uifoisophthalic acid), which provides soluhiiity 
or dis|>ersibi][Ty in warar (157, 158]: 

0 o o a 

so; 

Thc proportion of ionic sodhim sulfonate 
groiipa is s^ich that (ha polyester condensatts- do 
noT form true solutions in water, but dispersions 
of small parddlo si^^ 

The prop6ni<5S of the polyester sizing agents 
cftn be controlled over a wide r«sn@e by varia- 
tiojt of the monomers, dieir ^elidve ijrcipordons. 
and tbfc tnolocular m?iS£.- Ti:ie aim is to produce 
produces tl:at disperse r&adily ia wetter and give 
films thai Sire tougJi, resilient, and da UOI' adJiere 
to each oth«r at high humidities. Polye^tftr Si;ang 
agents have a chemical affinic^^ co the polyester 
fiber and adhera to ii strongly [126]. The possi- 
bility of intaraciioa with xbe spinning prepjira- 
licn must be taVisju into account [159]. 

Uses. The iTiftin use of palyfist&r sizing 
agents Is for sizing pltdn polyester filament 
yamff. However, Tiiftv ars aisio used aft s Synergis- 
tic t'ompoftfeni to iiicraase the adhesive strength 
whea sLdng staple £bar yarns made of poly wter 
blends 1160]. Note that when polytswr siz- 
ing ents txe v/a^ifcd oat of the- textile, tiitrc 
is a dangar that ihey may be piWipitatad by 
elBctr(>l3'Le5, especially polyvident cations [161]. 
They can b« detevmined on ±^ textile color 
ifciictions with basic dyes [134,162, 163]. 



3AA. Other Syntlietic SiZias Agents 

Apart from the aynth^cic siting agiriU described 
above, vii:yl acetate copoJymershavfi &omsprac- 
dcal importancs, Thfcsc consist Cif copolymers pf 
vinyl ac&ma with acidic comojaomcrs such as 
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970 POLYMERS^ ENVIRONMENTALLY DEGRADABLE 



Vbl. 19 



it is 6rom yeeJi Or perceived advftyge enviroiimBatal effects, before global ac- 
oeptanoo can b^dme a reality. IHua, enviroamsKitally degradablet polyxners and 
plastics muat meet very afcringeM guidelines for acceptanjce hf a wide-ranging 
panel of reviewers. The importance of meeting this requirextient is reflected in tiie 
search for acceptable definitions for fenvirmnaentaliy dcgradahb polymftra. asad 
£kfiw, more meaningiul laboratory testki^ protocols for quantitatively measuring 
degradation and environmental fate and effects, £ind oorrdatin^ tiie rasnlta of 
these e^arinaents with ra^il-world esposuxes, Gonsociuantly, definitioas and test 
methods are addressed early in this article, prior to dsscr^bing the importtot 
a3mthetic approaches nnd^ evaluation for enwonmentally degradable plastics 
and polynier^ and id^ifying some ourrent and potenti^ commercial products. 

DEFINITIONS 

There have been numerous definitione proposed for ftnvironmenteOly degradable 
plastics £ind polymers. ASTM D1566 defiaea a polymer aa "a macromolecular 
material form^ by xhe chemical combination of monomers han'tifi either the 
same or different chemical composition"; a plastic, as defined by ASTM DX695, 
is "a xr^aterial that contains as an esseniisJ ingredionii an orgsnic substance of 
Jarge molecular weight, is solid in its finished state, and, at some sta^e in ita 
manufacture or in its proceseing into finishad articles, can be shaped by flow." 
D«finifcions are important because they are indicative of expectations for th* 
iicceptance of enviitwamentally degradabla polymers and pf tjie typ^& of testing 
protocols that are ueod«d to cstabli^ti the iicceptability of the poiym(2rs in tihe 
environment. The definiti.ona daveioped by the American Society for ''r<i5^tinfi 
and Materials/ ASTM for deigradabia, biode^adable, Jiydrolytically 

dessradable, and oxidatively degradable plasties and ,^ven here are probably th6 
most widely accepted, either as written or in some slightly modified forxn. They 
are equally app]icabla to polymers;, in general, 

D^raekible plastic is a plastic designed to undergo a significant chax\ge 
iix its cheniicol atruchxre ond^r specific environxaental conditions, resujtinii in 
a io§6 of som^ properties iih^t may vary as measured by standard teat methods 
appropnate to the plastic and the application in a particular period of time that 
determines its daflsificatLon. 

Bwdsgradable plastic ia a degradab^e pkatic in which the defiftadation 
refiults {rom the Action of nsLturally ocenyring microorgaiusixia such as bacteria, 
fungi, and Algae, 

HydrclyticaUy degradabU pla$Uc is A d^gradable pl^tjcin which the degra- 
dation results from hydrolysis, 

Oxidntively dsgradMs plastic is a d^gr^dable plAaiic in which the deg-ra- 
datdon results from oxidation. 

Phctodtgradabh pla^^ti^ ia a degradable plastic in which the degradation 
x'esults from the action of natursJ daylight. 

The definitions do not quantity the esctent of degradation by any of the 
pathways and indicate only the mechanism that Is operatinjg to promote degra- 
dation. Although this i$ acceptable in a scientific sense in-order to define the 
chemical process, it does not reaOlly go far enough TO satisfy the requirements for 
environmentally acceptable polymers (19), wllich in th^ minds of legislators and 
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